Different interactions of prolyl oligopeptidase and neurotensin in dopaminergic function of the rat nigrostriatal and mesolimbic pathways.
Prolyl oligopeptidase (PREP) is an intracellular enzyme digesting small proline-containing peptides. Since PREP resides the same brain areas as neurotensin in the nigrostriatal and mesolimbic dopaminergic pathways, we were interested to study if there is an intracellular interaction between them. A colocalization of PREP with neurotensin and neurotensin receptor 1 (NTS1) in the rat striatum, nucleus accumbens (NAcc), substantia nigra (SN) and ventral tegmental area (VTA) was studied with immunofluorescence. From the same brain areas, the levels of dopamine and its metabolites were measured 1 h after the injection of saline, NTS1 ligands (JMV-449; 5 μg) or antagonist (SR142948; 5 μg) to the rat striatum or NAcc. We also studied whether an intraperitoneal injection of a PREP inhibitor (KYP-2047; 5 mg/kg) affects the levels of dopamine and its metabolites alone or modifies the effects of the NTS1 ligands. PREP was highly colocalized with neurotensin and NTS1 in the VTA, and with NTS1 in the SN. Colocalization was moderate or low in other brain areas. When injected to the striatum, JMV-449 had a tendency to increase dopamine (p = 0.052) and metabolite levels in the striatum and SN, whereas SR142948 did not. After the injection to the NAcc, JMV-449 but not SR142948, increased dopamine levels in the VTA and dopamine metabolite levels in the NAcc and VTA. KYP-2047 decreased the dopamine levels in the striatum, but increased dopamine metabolite levels in the NAcc and VTA. Our results suggest a novel role for PREP in the modulation of dopaminergic transmission, which may be different in nigrostriatal and mesolimbic pathways.